Imaging and spectroscopy of Comet P/Halley by Combi, Michael R.
N89- 1 6 6 4 0  
I 
I 
I 
I 
I 
! 
I 
i 
I 
I 
! 
i 
I 
i 
i 
I 
I 
N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 
RESEARCH AND TECHNOLOGY RESUME 
T I T L E  
Imaging and Spectroscopy of  Comet PIHalley 
PERFORMING O R G A N I Z A T I O N  
Atmospheric and Environmental Research, Inc.  
840.Memorial Drive,  Cambridge, MA 02139 
INVESTIGATOR'S N A M E  
Michael R .  Combi 
DESCRIPTION to. M r k f  rtatement on 8t?ote#y of investigation; b. Progm.8 and oecomplkhmenl8 of prior year; c. What wil l  be occomElLhed 
thu year. a8 well a8 how and why;  and d. Summary bibl iopophy) 
a .  The g o a l s  of t h i s  i n v e s t i g a t i o n  a r e  t h e  a n a l y s i s  of a l a r g e  s e t  of high- 
r e s o l u t i o n  e c h e l l e l r e t i c o n  s p e c t r a ,  and t h e  r e d u c t i o n  and a n a l y s i s  of a se t  of 
I A U  narrow-band-fil tered CCD images of comet Hal ley taken dur ing  t h e  p re -  
p e r i h e l i o n  p e r i o d  a t  Oak Ridge Observatory (CFAISAO) by D r .  R. E. McCrosky. 
The s c i e n t i f i c  o b j e c t i v e s  a s s o c i a t e d  with t h e s e  g o a l s  a r e  t h e  de te rmina t ion  of 
the s p a t i a l  d i s t r i b u t i o n s  of s e v e r a l  important  r a d i c a l s ,  atoms and i o n s  i n  t h e  
copla. 
O( D) t o  NH2 r a t i o  from t h e  s p e c t r a l  data .  
s p e c i e s  d i s t r i b u t i o n s  wi th  our  Monte Carlo models, w i l l  a i d  i n  t h e  
unders tanding  of t h e i r  p roduct ion  and decay mechanisms as w e l l  as s e r v e  a s  a n  
important  i n d i c a t o r  of t h e  p h y s i c a l  c o n d i t i o n s  i n  t h e  i n n e r  coma. The s p a t i a l  
d i s t r i b u t i o n s  of t h e  i o n s  w i l l  s e r v e  as a guide t o  c o n s t r a i n  t h e  complex 
models necessary  f o r  understanding t h e  i n t e r a c t i o n  of t h e  s o l a r  wind and t h e  
cometary ions .  
These i n c l u d e  C2, C N ,  C3, H20+ and CO+ from t h e  image d a t a  and t h e  
The a n a l y s i s  of t h e  n e u t r a l  
b. Work dur ing  t h i s  p a s t  yea r  has been devoted l a r g e l y  t o  t h e  reduct ion  of 
t h e  s t a n d a r d  s ta r  photometry f o r  t h e  CCD image d a t a  s e t ,  as w e l l  a s  t h e  re- 
f l a t - f i e l d i n g  of a number of t h e  comet images. 
d e s p i t e  a number of s e t b a c k s  and t h e  small e f f o r t  devoted t o  t h i s  work ( 2  l/= 
months f o r  t h e  P I  and a generous s h a r e  of completely unsupported time by D r .  
McCrosky) t h a t  t h i s  p o r t i o n  of t h e  work has  been s u c c e s s f u l l y  completed. 
We a r e  p leased  t o  r e p o r t  t h a t  
C. The g o a l s  f o r  t h e  upcoming f i n a l  yea r  of t h i s  p r o j e c t  (under a new p r o j e c t  
number) are t o  complete t h e  c a l i b r a t i o n  of t h e  CCD image d a t a  f o r  i n c l u s i o n  i n  
t h e  IHW a r c h i v e ,  t o  ana lyze  a se lec t  p o r t i o n  of t h e  n e u t r a l  r a d i c a l  images 
with our  Monte Car lo  models, and t o  p r e s e n t  t h e  results of t h e  63001 r eg ion  
s p e c t r a  as a gu ide  t o  low-resolut ion s p e c t r a l  obse rve r s  i n  o rde r  t o  y i e l d  t h e  
and t h e  numerous NH2 l i n e s  i n  t h a t  region of t h e  spectrum. 
unambiguous s e p a r a t i o n  of t h e  c o n t r i b u t i o n s  of cometary O('D), a i rg low O( 1 D), 
i d. CCD Images and High Resolu t ion  Spec t r a  of Comet PIHalley,  M.R. Co_mbi and R.E. McCrosky,l986, ESA SP-250, 393. 
CCD Imaging and High Resolut ion spectroscopy of Comet P/Hal ley,  M.R. Combi 
and R.E. McCrosky, 1986, Bull .  AAS. 18, 825. 1 
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